Introduction
Despite the notable progress made in both the medical and social care of persons with epilepsy (PwE), epilepsy still remains the disorder associated with negative social connotations. [1] [2] [3] The relationship between the stigma of epilepsy and public attitudes is clear and well documented. 4 Due to the negative social attitudes and stigmatization of PwE, the World Health Organization (WHO), the International League Against Epilepsy (ILAE), and the International Bureau for Epilepsy (IBE) jointly initiated the campaign ''Bringing Epilepsy Out of the Shadows'' in 1997. The program was designed to encourage educational initiatives about epilepsy, increase public awareness, and reduce prejudice toward PwE. 5 While the activities associated with this campaign have been conducted globally, including in Croatia, the results remain insufficiently evaluated. Despite numerous publications from different countries identifying the current levels of knowledge and attitudes toward epilepsy, only a few studies aimed at evaluating the changes resulting from the campaign have been initiated in the last decade. Some recent examinations in European countries reveal incongruous results. When comparing the results of studies in different countries over the past decade, there is no clear evidence to suggest the existence of a positive trend amongst citizens in their attitudes toward PwE that would be the result of the ''Out of the Shadows'' campaign. For example, British attitudes in 2001 6 were more positive than those of the Italian population in 2009. 7 Of course, such differences can more likely be interpreted as an expression of inherited social and cultural circumstances. 8 In order to draw more convincing conclusions concerning social attitudinal trends, it would be ideal to repeat a methodologically similar study previously completed in a particular social environment. The closest to this ideal were three surveys conducted in Italy in 1983, 2005, and 2009, which all used a similar methodology 7,9,10 ; however, to the best of our knowledge, only studies carried out in Hungary in 1994 and 2000 used identical questionnaires and methods of selecting subjects.
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Over the last decade, a number of activities have been conducted within the ''Out of the Shadows'' campaign in Croatia, with the goal of improving general knowledge and awareness of epilepsy, as well as the de-stigmatization of PwE. Between 2002 and 2010, Croatia hosted four national epilepsy symposiums, promoted numerous public debates, and produced a number of radio and television shows on the topic. A National Day of PwE was proclaimed by the Croatian Parliament in 2009. Upon the initiative of the Croatian Association for Epilepsy, in 2010 an annual Purple Day (PD) was organized for the first time.
The aim of this study is to investigate the changes in knowledge and attitudes toward epilepsy in the population of collegepreparatory high school students, and to consider whether such changes could be the result of the above-mentioned activities carried out between 2002 and 2010.
Methods
This study was completed in Croatia's capital city, Zagreb, and sampled adolescent college-preparatory high school students at Zagreb's 9th Gymnasium in October of 2002 and 2010. In the Croatian school system, college-preparatory high schools (gymnasium) prepare students for higher education.
The same questions concerning knowledge and attitudes toward epilepsy and demographic data were used in both polls. The study was conducted with the consent of the School Board and was completed in cooperation with the school psychologist. According to data from the school administration, none of the students polled suffered from epilepsy. All of the third and fourthyear high school students present at school on the testing days took part in completing the questionnaire.
The questionnaire
The questionnaire was compiled in 2002 and was based on similar previously given questionnaires.
12,13 Because we did not have a standardized questionnaire, we tested this particular questionnaire's readability in a group of students who did not take part in the survey. The questionnaire was administered in groups of about 30 students. The school psychologist explained the aim of the survey to the students and was available to respond to inquiries while the students completed the questionnaires.
In the first part of the questionnaire, the students' general demographic data were assessed (age, gender, parents' level of education, religious beliefs), but without any identification data. The parents' education was rated higher if at least one of the parents obtained a vocational or university degree.
In the second part of the questionnaire, the students' general knowledge of epilepsy was evaluated by using six different statements that students had to mark as true or false: (1) the most common symptom of epilepsy is the loss of consciousness followed by muscle convulsions; (2) epilepsy is an expression of occasional functional irregularities in the brain; (3) epilepsy is characterized by a specific pattern of behavior even when there are no seizures; (4) PwE usually have one parent suffering from epilepsy; (5) epilepsy can be a consequence of severe brain trauma; (6) a cure for epilepsy is possible only in exceptional cases. The correct answers are as follows: TRUE for questions 1, 2, and 5; and FALSE for questions 3, 4, and 6.
Based on the obtained results, for the sake of statistical analysis 1-4 correct answers out of 6 were categorized as a so-called worse knowledge about epilepsy, while 5 and 6 correct answers out of 6 were categorized as a better knowledge. As presented in Section 3, the score of correct answers was lower than the average in the group with worse knowledge, and higher than the average in the group with better knowledge.
In the third part of the questionnaire, attitudes toward PwE were investigated by asking three questions: (1) Would you mind if your brothers/sisters played with children who have epilepsy? (2) Would you mind if one of your closest friends/family members married a person with epilepsy? (3) Do you think that PwE could perform most of the jobs that people who do not have epilepsy could? Answers were scored as positive if NO was the answer to questions 1 and 2; and if YES was the answer to question 3.
The 2010 questionnaire posed an extra question to assess if examinees participated in the PD activities that took place in the school six months prior to the polling. The Purple Day (March 26), intended to support PwE, was founded in 2008 at the initiative of Cassidy Megan, a girl who has epilepsy, her mother, and the Epilepsy Association of Nova Scotia. Manifestations in the 9th Gymnasium consisted of student activities, such as the symbolic decoration of the school in purple (the international color of epilepsy) and wearing purple clothes as a sign of support to PwE. An educational lecture about epilepsy was also held. Participation in the PD activities was not mandatory, thus not all students included in the 2010 survey participated.
The results of the 2002 and 2010 questionnaires were analyzed using the statistical software for epidemiology Epi info, version 3.5.1, developed by the Center for Disease Control and Prevention (CDC) Georgia (USA). In the analyses of the results, Chi square and Mann-Whitney tests for independent samples were used. The value p < 0.05 was used as a criterion for significance of the statistical analysis.
Results

Demographic data
In sum, 430 students completed the questionnaire: 227 students in 2002; and 203 students in 2010. Their demographic characteristics are presented in Table 1 . Seventeen students lacked an answer or failed to answer adequately some of questions; they are as follows: 3 students did not answer the question about gender in the 2010 survey; 2 students did not state their age in the 
Knowledge about epilepsy
Knowledge about epilepsy was examined in the form of six questions with correct and incorrect answers. The average number of correct answers in 2002 was 4.54 AE 1.03 and 4.80 AE 1.02 (p < 0.01) in 2010. In the following tables and statistical analyses, the level of knowledge was rated as worse if the correct score was lower than the average and better if the score was higher than the average. Table 2 illustrates that there were more students in 2010 whose knowledge was rated as better, i.e. those who had 5 or 6 correct answers (p < 0.05).
142 of the 203 students attended the PD activities including the educational epilepsy lecture in 2010. 72.6% of students in this group answered 5 or 6 questions correctly (better knowledge). 52.5% out of the 59 respondents that did not attend PD activities had the same score of correct answers (p < 0.05). Two students did not answer the question about their attendance of PD activities.
Attitudes toward epilepsy
Attitudes toward PwE were queried by means of 3 questions listed in Section 2. In the 2002 survey, one student did not answer the question regarding his/her attitude toward the ability of PwE performing most jobs. As shown in Table 3 , almost all examinees in both surveys had positive attitudes about playing with children with epilepsy. Statistically significant progress was noted regarding questions about marrying a PwE, and about the ability of PwE performing most jobs.
When comparing the results of attitudes toward epilepsy in the 2010 survey, we did not notice any significant statistical difference between students who did and did not attend PD activities. 100% of students who did not participate in PD (N = 59) and 97.2% students who did (p = NS) stated positive attitudes about playing with children with epilepsy. Where it concerns marrying persons with epilepsy, 94.9% of students who did not participate in PD activities had positive attitudes compared to 93.7% of examinees who participated in the activities (p = NS). Regarding the ability of PwE to perform most jobs, 76.3% of the students who did not participate in the PD had positive attitudes compared to 85.9% students who did attend PD activities (p = NS).
Relationship of attitudes toward epilepsy with the level of knowledge, gender, parents' level of education, and religious affiliation
The relationship between attitudes and the level of knowledge, gender, parents' education levels, and religious affiliation were tested on the total sample of 430 examinees (Table 4 ). In 2002 one student did not answer the question about persons with epilepsy performing jobs.
The results of the analyses did not show correlation between attitudes toward epilepsy and one's stated religious affiliation, nor did they indicate connection between attitudes and parents' educational levels. Girls had more positive attitudes in questions about marriage and employment (p < 0.05), which cannot be ascribed to a possible better knowledge about epilepsy because there was no significant statistical difference between the knowledge of male and female students. Specifically, 64% out of 225 female students had better knowledge about epilepsy, compared to 56.4% out of 202 male students who had better knowledge about epilepsy (p = NS). As Table 4 shows, examinees that had better knowledge had more positive attitudes in questions about marriage and employment.
However, since the level of knowledge was not the same in 2002 and 2010, an analysis for each year was conducted separately. In 2002, when the number of examinees with better knowledge was significantly smaller (in comparison to 2010), students with better knowledge had more positive attitudes on the question of marriage compared to students with worse knowledge (91.3% vs. 80.2%; p < 0.05) and about employment (74.6% vs. 59.4%; p < 0.05). In 2010, when the level of knowledge was higher, it was not statistically proven that examinees with better knowledge had more positive attitudes in any of the three questions.
In Table 5 indicate that attitudes of students with better knowledge were much the same in both years. In the group of students with worse knowledge, attitudes in 2010 were significantly better, which indirectly leads us to conclude that some other factors, which are not directly connected to factual knowledge about epilepsy, had an effect upon the improvement of attitudes. Values with statistical significance of p < 0.05 are underlined.
Discussion
Our results showed a positive change in knowledge about epilepsy and attitudes toward PwE over the past eight years in the population of college-preparatory high school students in Croatia. We consider these results not to be the consequence of only PD activities that took place six months before the survey. An argument that supports this view is the lack of statistically significant differences in attitudes amongst students who participated versus those who did not participate in PD activities. Therefore, we believe that positive changes in attitudes toward PwE might have been influenced by numerous activities conducted in Croatia in the period of eight years as part of the global ''Out of the Shadows'' campaign. Attitudes toward PwE expressed by our examinees are similar to the results of the overall population survey conducted in Croatia in 2004.
14 This study showed that 93%
of the Croatian population was not against their children playing with children with epilepsy; 76% of them also believed that children with epilepsy could be as successful as children without epilepsy. Croatia has a prevalence of epilepsy, similar to other European countries, 15 and the results of the aforementioned research 14 reveal that the level of knowledge and the quality of attitudes in Croatia are comparable to those found in more developed European countries. 7, 11, 16 In our 2002 study, 68.1% of adolescents had positive attitudes regarding the employment of PwE compared to 82.8% in 2010. In the research conducted in the United Kingdom in 2001, 61% of examinees completely agreed with the statement that PwE could be as successful in their careers as other people, and another 31% indicated a tendency to such a belief. 6 According to the results of a recently published study, 7 Italy has the smallest percentage (37%)
of examinees who think epilepsy is compatible with a regular job. We believe that the differences in the results of our research and the above-mentioned population studies could be, at least partially, interpreted as an expression of the specifics of the particular college-preparatory high school populations, rather than those found in the general population. Worse results in the population studies might result from the fact that samples of the general population include examinees that are poorly educated and older aged, which can significantly contribute to worse results. 14 It is also important to note that Zagreb, as the capital of Croatia, does not necessarily reflect the views found in the rest the country, i.e. it is possible that the results would not be as optimistic if the examinees lived in other parts of Croatia, and inhabited different social circumstances.Our results confirm the importance of educational activities in the formation of positive attitudes toward PwE. Many authors have shown that attitudes toward persons with epilepsy are influenced by the degree of knowledge of the condition, 1, 9, [17] [18] [19] 12 which provides a basis for the development of strategies aimed at reducing misconceptions and social stigmas associated with epilepsy. 6 However, only a few studies evaluating education programs for children and their impact on knowledge and attitudes toward epilepsy have been published to date. 10, [20] [21] [22] [23] [24] [25] [26] While our survey shows that there exists a relationship between better knowledge and more positive attitudes, it seems that progress in attitudes is not only an expression of an improvement in factual knowledge about epilepsy. This idea is based upon the results ( Table 5 ) that showed that greater improvement of attitudes occurred in the group with worse factual knowledge. As such, we presume that educational activities based primarily on the presentation of facts may have reached a socalled ''ceiling effect''. We believe that progress may only be made if education is combined with other forms of activities aimed at decreasing the stigma of epilepsy. In our experience, the recognition of Purple Day, which combines educational activities alongside expressions of symbolic solidarity with PwE may be one of the more successful models aimed at the de-stigmatization of epilepsy.
We do not have a clear explanation for why girls showed more positive attitudes than boys, but other studies provided similar results. 6, 11, 14 The aim of this study has been to evaluate the impacts of the activities associated with the ''Out of the Shadows'' campaign. To date, changes in knowledge and attitudes can be seen from other studies conducted in Italy in 2005 and 2009. 7, 10 When compared to the research conducted in 1983, 9 one can note an improvement in the levels of awareness and general knowledge about epilepsy, whereas the results related to attitudes remain varied. There has been an improvement in attitude toward marrying PwE, but the trend of employment of PwE has been negative. However, the interpretation of these results is difficult because of methodological differences between the above-mentioned studies, i.e. the use of different questionnaires and different groups of examinees. Identical questionnaires and the same method of selecting samples were completed in Hungary in 1994 and 2000, which of course is methodologically preferable: the sample of 1000 adult examinees showed a significant increase in positive attitudes regarding questions about playing, marriage, and employment of PwE.
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Similar to the Hungarian studies, the methodological advantage of our study is the use of the same questionnaire in the population of the same demographic characteristics. The shortcoming of our study is the fact that it does not use an internationally standardized questionnaire, which hinders a direct comparison of the results of studies conducted in different social environments. For that purpose, the development and validation of a common questionnaire which could be used in the evaluation of knowledge and attitudes toward epilepsy, as suggested by the group of researchers from Australia within the ''Thinking about Epilepsy'' campaign, 21 would be useful.
Conclusion
Our research showed positive changes in the improvement of knowledge and attitudes in the college-preparatory high school student population in Croatia; however, the obtained results cannot be directly extrapolated to the whole population of the country. Moreover, there are no clear reasons to believe that the improvement in attitudes toward PwE amongst adolescent Croats is not indicative of changes in the wider social community. As such, it is necessary to conduct appropriate studies to prove this hypothesis. The positive changes most probably derive from the cumulative effect of different activities conducted within the scope of the ''Out of the Shadows'' campaign. 
